INTRODUCTION
Several different interpretations of the term "geo logical medicine" are known. In the most narrow and conservative interpretation, it is the study of the effect of geographic factors on the development and the course of human diseases. The progress in these stud ies led at the time to the discovery of specific diseases with certain areas of distribution (Keshan, KashinBeck, Itai itai, Blackfoot, and Minamata diseases and endemic goitre). It was found that these diseases were associated with specific patterns of the microelemen tal composition of soils or bottom sediments in the studied areas. These patterns produced an excess or deficiency of certain microelements in human organ isms [1] [2] [3] [4] . The soil in this case acted as a deposit medium subjected to geological, geochemical, and anthropogenic influences. It inherited those chemical elements that are present in the soil forming material produced as a result of geological evolution of a given region. In the geochemical context, the formation of soil is a complex and time evolving process of exchange of matter between the lithosphere, the atmo sphere, and terrestrial organisms. In recent decades, anthropogenic human activities have become actively involved in the processes of migration of elements in natural environments. In certain cases, the amount of chemical elements entering the ambient environment as a result of technogenesis is significantly larger than the level of their natural supply. The integration of anthropogenic fluxes into natural migration cycles results in a rapid dispersal of pollutants throughout the natural landscape components, when it becomes impossible to avoid the interaction of these pollutants with humans. The amount of pollutants containing heavy and toxic metals increases every year. They cause damage to the natural environment, disrupt the established ecological balance, and have a negative impact on public health. All this has led to gradual broadening of the term "geological medicine." In modern understanding, it is a branch of science that studies the problems of interaction between humans and objects of the geosphere and works out a closed interdependent cycle. Therefore, the synthesis of knowledge, experience, and methodology of geologi cal, geochemical, ecological, and biomedical disci plines becomes necessary. Abstract-The procedure for geomedical studies is outlined, and the niche occupied by the nuclear-physical analysis methods in these studies is pointed out. The necessity of construction of an efficient complex of the most modern analytical methods is demonstrated. The metrological parameters of methods applied in the analysis of natural environments and biological materials are evaluated. The current state of pollution of nat ural environments with heavy and toxic metals is characterized in two specific industrial hubs: the towns of Gus Khrustalny and Podolsk. The levels of pollution of diagnostic biological materials (hair and blood) from children living in various urban districts are studied in the light of specific features of the manufacturing industry in these towns and the life environment of child population. The results of studies focused on eval uating the effect of environment on the health of child population are detailed. The actual damage to child health, their neuropsychic development and behavior, and the effect of socioeconomic factors are deter mined. Preventive problems among the child population exposed to lead and other toxic metals are evaluated, and ways to solve them are proposed. A system of early diagnosis and preventive measures for the mitigation of adverse effect of toxic metals (Pb, Cu, Mn, Zn, Cr, Ni, As, etc.) on the neuropsychic development of chil dren is developed based on an actual ecogeochemical estimation of the state of the region under study.
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STUDY PURPOSES AND OBJECTIVES The present research was aimed at studying the effect of environment on the health of child popula tion with the application of techniques used in medical geology. A system of early diagnosis and preventive measures for the mitigation of the adverse effects of toxic metals (Pb, Cu, Mn, Zn, Cr, Ni, As, etc.) on the neuropsychic development of children was also devel oped. To this end, we performed the following steps:
(i) studied the intensity and spatial pollution pat terns of natural environments in specific industrial hubs;
(ii) chose the objects for biomedical studies based on the obtained data; (iii) evaluated the effect of ecogeochemical factors on the state of the life environment of a child popula tion; (iv) studied the level of toxic metal pollution of diagnostic biological materials (hair and blood) from children;
(v) determined the actual damage to child health based on the evaluation of the results of tests of their neuropsychic and physical development and behavior and on the evaluation of the effect of socioeconomic factors; and (vi) evaluated the prophylactic problems for child population subjected to toxic metals and probable remedies.
RESEARCH METHODS
The very definition of the term "geological medi cine" indicates that the research is conducted at the intersection of several disciplines, including geology, geochemistry, atmospheric chemistry, hydrochemis try, ecology, biochemistry, and medicine. The research methodology incorporates several stages, and each of these relies on the methodology of the corresponding discipline. The landscape pattern and the geochemical specifics of the region under study are examined using the techniques applied in geology and geochemistry; aerosol fallout and the characteristics of potable and surface waters are studied with the methods of atmo spheric chemistry and hydrochemistry; soils, vegeta tion, and the composition of biological materials are analyzed using the methods of ecology and biochem istry; and medicine studies the condition of human organisms and human health. It should be noted that each of these disciplines utilizes its specific research techniques, and the link between them is provided by the analytical methods (in the present case, nuclearphysical methods of analysis of matter) used. The algorithm of geomedical studies (in a sense, the road map for the whole process) incorporates several stages:
(1) All the available literature sources containing the data on the ecogeochemical environment of the object of the planned study are examined. The primary sources of technogenic pollution of the environment and the range of principal pollutant elements are determined based on the literature data. The primary water passages and sources of potable water (open or closed) are marked, and the wind pattern is deter mined. The complex of analytical methods needed to complete the studies is evaluated tentatively.
(2) Ground reconnaissance is performed. A work plan with sites for the collection of samples of natural media is devised, the expected amount of field work is evaluated, and the overall number of samples of natu ral media is determined. The volume and the list of required analytical works are specified.
(3) In the process of talks with local administration and sanitary and epidemiological inspectorate, the plan of future work is validated. The obtained feedback and suggestions are taken into account.
(4) Field works are carried out. Samples of natural media (soils, atmospheric aerosols, surface waters, bottom sediments, and agricultural vegetation) are collected in accordance with the plan devised earlier.
(5) The obtained samples are prepared for analysis (dried, crushed, mineralized, and packed). The sam ples are analyzed with the use of the chosen set of methods.
(6) The obtained analytical data are processed, maps of technogenic pollution are plotted, and the ecogeochemical situation in the region (city) at the time of the study is evaluated. The presence of sources of technogenic pollution that were already known is verified, new sources are revealed, and the set of prin cipal pollutant elements is specified. Public places (nursery schools and schools) located in the areas with the highest and the lowest technogenic impact levels are identified.
(7) Samples from the life environment (aerosols of the indoor air, wall paint, dust sweepings, potable water, and food rations) are taken at the chosen objects. The children's parents are asked to fill out a (voluntary) questionnaire in order to evaluate their socioeconomic status, assess the family environment, and determine the exact place and conditions of employment of both parents.
(8) Diagnostic biomaterials (hair and blood) are collected from children at the chosen objects. The physical and psychophysical condition of each child is assessed via medical testing.
(9) The diagnostic biomaterials are analyzed. The risk group is identified based on the data on the con centration of xenobiotics in the biomaterials and the results of medical testing. The effect of socioeconomic and ecological factors on child health is evaluated.
(10) A complex of preventive measures for mitigat ing the negative effect is devised and proposed.
As is evident from the foregoing, the complex of analytical methods is of key importance in the study methodology. This complex is either applied directly
